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- — (57) Abstract: Compounds represented by the general formula (I) can be produced by reacting a benzene compound represented by 
^* the general formula (IV) or (V) with an alkenylidene diacetate represented by the general formula (VI) in the presence of a catalyst 
^ comprising (a) a boron halide, (b) a triflate of a group 1 1 element, (c) a halide of a group 12 element, and (d) at least one member 
fs| selected from among triflates and halides of tin and elements of atomic numbers of 58 and 66 to 71: (I) (TV) (V) (VI) wherein R 1 
and R 2 are each H or Ci. 10 alkyl; A is a substituted phenyl group corresponding to a compound of the general formula (TV) or (V); 
W R 3 and R 4 are each alkyl; m is 0 or 1 to 4; n is 1 to 5; and k is 1 or 2. 
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SG, SK, SL, SY, TJ, TM, TO, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ft^ll (&&): ARIPO *#t¥ (BW, GH, GM,_KE, LS, 
MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7*$ 



I* (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
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) 12^75*^^^ ^fc&m&U (d) Xt*M^##58, 66-71 
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R 1 , R^HXttC^C^T/^^S, 

A = 5£ (IV) Xte (V) ©ft^^(^^t5tl7x-;H, 
R 3 , R 4 =C 1 -C 4 T/^^r^S, m = 0 , 1 ~ 4 , n = 1 ~ 5 , 
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1 



PCT/JP2003/016277 

WO 2004/054997 4tk 

tf#Jtffb, B«I^*OWtt43.1%T?*)ot, 
l**fc#Btttt**©4X*^ 9.8%KHBTUfc 2 # 

T(^$ttl-7th^V-2-^^-3- (4- t 
*©JR**46.2%T?*>»K H7?ft*fl*-^«*W 



2 



WO 2004/054997 



T/JP2003/016277 



R j-k 

1 / 
A— C — C 
H II 

HC — O — C — CH 3 



( I ) 



x ^-cu<, a»4, TIB a; (n) Xtf Cm) ; 



(R 3 0)n 
( R 4 O )m 




(n) 



«t«iv«i-rt^v- a ->f*-«- 

) /^y M «»gt5«t- TIB-** (W) *«< < V > 



3 



WO 2004/054997 



:T/JP2003/016277 




• (OR 3 )n 



(IV) 



(OR 4 )m 



0=: 



(CH 2 ) k 



(V) 



ia ^^5i s/fl:*** i*^ "T 13 - 

j&5£ (VI) : 



R 1 r-R 2 

I / 
H C=C 

H C-O-C-CH3 
II 
O 

O-C-CH3 

o 



(VI) 
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pyyft^i^i, (b) SBSAamfc***!!***^ 5 
7 ^Mk^, (c) 5B*»»*©12*5B*©^vi^^ftB-*, 
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©««*«R:*V^, *»»-«* (W) PiXSft^^^ 

0«a*«l=l8^-C, »!B-)K* (V) EiD8Siv^>^* 

y*> biSlitv 5 = t * 
»M#»fc*VM:. «B-«* (VI) P»^« m= ' 

3 , a-mf^p^A 3, 3 -yrn*i'-i-^ 

©M*ae*v*-c. «!EEfSe«vsr, »^yr/M«ft, 
©»3t**cisvNT, fflia»«»ttffl** s - «8r^=!i5 ,, A? 

r ^^- bfl2#«) 1 0.005- 1 WJ>5tt#(f* 
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(c) #, 7*fcK«. *fcam. **M«, 3 7fclE«a 
K5-7A, 7Wfc**. SftTkffi, ***«*W9 
MBei-nKf-l- (B»7=c=7V) 7-^y«** 

S tf66~71<07V*7^ FWH77-«^»^M* 
(d) *. t97A, i'^"^^ **5f*. = 7"*» 

(VI) ©ft*W. tiiisWttR^KlSfertft^WC^R^*^**^* 1 
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R 1 ^.R 2 

H 2 C-0-f C— C (XJ) 

HC — O— C— CH 3 



H 2 C— O 




i _ H 



(3, 4-Cl~C27/V^ 

ib^: (x) (xi) ©^^*»*f*a^^*^*> 5 - 
*fc©«3ft#»fc*v^ itriaa; (x) xri (xi) masv^ R 1 

^*©»3fi*^K38VN"C, tstriB-ttS; (i) tfMb#t^i-T-feh 

^-2-^^-3- (3, 4-^W^v ? *3^:7^~^) ^ 

(3, 4-^1^^ 

4 _^^7x^) l-T*h*V-2-**-* 
_ 3 _ (2f b^^7x^^) T"*^, RUPl-r* h 

^V-2-^^-^-3- (3, 4-** h*^7-^) /p^ 

*V-2-**A'-3- (3, ^ 
l-T-fch**-2-**-*-3- (3, 4-^V^ 
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% §s s: nffi-r 5 fc * * & ^ ifrfe 

&»3ti-sfc*©*»K#tfcfi* «ria-«^ (w) Rt; (v) fc£ 
(vi) (aDi^sr/vT-^Dfy^Ttf-h^, 
. ^ (iv) (v) ©^yifvft#ii*> ( fl > (m 

vi) or^sPfys?rtf-b», -#5* (i) i^^tai 

(a) />p^ft*!?5llM^ 

(b) 5B*»»i*Ki*5«-511*5B*«> V 9 

(c) to*^*©^*^*©^* y yfc&m, IlX} 

(d) #58X^66-71(0 9 V* 7* K56*<0 b 5 
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7 7-^^1^^^^ ?flsfc&%>) 

Sfc, (V) |Ej:5**^5'<y*vM«tt, 1. 

S&fctftB-*** (VI) fciD«^5T/i/^PfVS?r-fef 

3> 3 _ b 2 ;V~?xi 3, 

1 -if^P^VRt^S, 3 -s^r-fe h^f- i 

i9 , Bull. Soc. Chin.. Frame, 1961, pll94toll98K |B*c © * * * 
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=7 y ft*f*»»««#fflv^6.^5.. 

*it«KJiii*5e*®>- (b) 

hRtfiSl- y 7 5- h^bil«^Sii:* s »* L - , ' N ° 

ttftHft. HjUfcMft, 

»A, M*Ki»*; 3 7fc*FS7A, 7 

M7 ,_ M l i *«0i/NP^«*i (d) 1*. *7Tl-!>77- 
K W 7X, *(k7<, Rft^X, Wt97A. * 

. W^7»'77A, fift-777n-77A, *ft -7 7 7 x, -7 7 A 
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£* V ij:7?-K »-(fc3i/Hf^A, IMb*** 

Iftyp^, WP^, WP^^ ^^^79- 

A, ifcfc>f W ^f/^nh P77-K Wfls^^ 

iMs*^*.*, M/vrfn, tSfc*^**, ;>f 

fc»U0.005~ 1 ^;H^T©«Dtt*tffl^5r U< , 

±9#*u<ri, o.oi~o. 5* jEfcff* u< teo.oi~o.2 

^;VX45 0 ttjBtoaSiP*^, 1^^^^^, R*H7*0» 

go®*-*** mm**:************ * 

tf 24tfl«J K ft 4 * 5 n ^ *s T? * 4 < * 5 ^ t # *> * - 

**M©«3ft**fc*5tt5RlS:H:, M t» & vn T fr o X % <£ v^ 
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RKl*fc«ttatRSt«i^«8f, -Kte, 0.5-24 

C-«* (DStf (n) SSIEMiKS.U 1 

^ 9 -7 ^ _ ft H © » Si » a £ « U T M » * tv 5 . 

yp^fls****"*— «* (I) fc*V^ R'RtfR 2 !*, 

■ ^xftc-c.r^^^u. «^a, r 1 s. 0 s r 
^f*S- <<v*>H6, 
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2 JSC**: fc^*tt£&fcfifc^ v ^*>*<^ 

(i) ©fc*%fc**t** A*s*fe-f- (n) &t>* ( 

fcC r C 4 r/K/H^U mtt0Xttl-4Ol|[«U n 
ttl~50>»*&*L, kttlXtt2©«i*t. R 3 &t>'R 4 ^ 

n _^|, ^ y :/?-/vgRtf s e c -^f^S^^l^tlS - 

i en <Dit&m<D?*>. rm 



R 1 j-R 2 

i_c <*> 

H || 

HC — O — C — CH 3 



0, Bte, TIB^C (VM) (K) ; 
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OR 




(9 



OR 



(K) 



{W) SlU (K) R 3 > R 4 &tfkteittjlEc^:fc^fc<5) 

i»7x^»«t^, tttJ-«* (X) <»> 
*il51-Ttb^-S- (3, 

(X) Xtf (XI) fcfcv^, r 1 *******^ R2 ^ 

=n=wwg, 2, 5 ^V7x^S, Sl^3, 4 - i> * 

yv^lsfc&toK* 1 _ T ir h ^r^- 2 3 - ( 

3, 4-^f^^^>7x^) 7>*^> l-T-feh^f^- 
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2 - ^/U - 3 - (3, 4-^^^^^**^7*=A-) 7"*^ 
x _ T ir b^v'- 2 -fT-fr- 3 - ( 4 - * 7 * ^/u) ^ 

p^V, 1 -Tir h^v-- 2 3 - (2, 

1 -T-fc h^V- 3- (3, 4 



£ ft til 

^ x-r-frh^r ^-2-^^-3 - (Ill7x^;v) * ^ 
v©JR*tt, 3, 3 -^Ti? h*^-2-^^*^^^ 

1, 2 - * T-ls is?** 9 *''****'* (6.83gs 56.0mmol) t. ^ft 
: 91.8**%© 3, B-^TtF^J'^-^^^V (1.05 
g, 5.6 m mol) fcOa^fcfcSrAat. £*bKl* H 7 j>r * * * 5> * 
f^s-f^fl: (74mg, 0.52mo1) fciB^Lfc. fi#tt&i&£23 

R*»ffc»/«Sft5lfiI^«** l ' T * (50ml) ^ ?EL 
BifefrLfc** AtftftLT, 8««r**Ufc. 

,1,-3- (3, 4-^fWV^t^^7x=;V) 7°*^Vl.l5g& 

*Sft88%T? *> o fc 0 

X-T-fe h^v^-2-^^^-3- (3, 4-^^!/^^^^^ 
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1 H-NMR (300MHz, CDC1 3 ) 8=1-56 (3H, d, J=1.5Hz), 2.15 (3H, 
s), 3.18 (2H, s), 5.92 (2H, s), 6.63 (IH, dd, J=7.8Hz, J=l. 
5Hzi, 6.67 (IH, d, J-1.5Hz), 6.72 (IH, d, J=7.8Hz), 7.02 (IH 
, q, J=1.5Hz). 

1 3 C-NMR (75.5MHz, CDC1 3 ) 5 =13.43, 20.78, 40.05, 100.86, 1 
08.10, 109.10, 121.31, 121.70, 131.24, 132.79, 146.08, 147.6 
9, 168.26. 

C (%) H (%) 

C 13 H u 0 4 HtCfI« 66.66 6.02 
mfetfL 66.71 6.16 

1, 2-^fH^^**^ y * y (6.83g. 55.97mmol) t , 
«:88.0|t*%©3. 3-v?T^*^-2-^^*^ C 
0.96g, 4.88mmol) rtbfc. 27yft * 5 '* 

s;^,^-^** (77«g, 0.54m m ol) *»*Ufc. 
^S^23 0 Cl?lBt^m#Ufc#^tlfcSJS^{^ T*h~M>f ( 
lOOmL) i©*^********^^ 97 '-* 1 * 

h *V-2-***-3- (3, 4-^vyW^7,^) 
g*fcfll3~6 
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£5^Mb?c 0 ***** 1 
* 1 





fls^-* 1 

(mmol) (01 


2 

(mmol) ( * )2 


BF 3 'Et 2 0 
(mmol) ( * )4 


urn 

CO 


(h) 


*fe<&& 3 IR* 

(%)<•» 




27. 99 


5.55 


0. 54 


0 


2 


84.6 




27.94 


5: 55 


0. 56 


23 


1 


89.3 




27.94 


5.55 


0.27 


23 


3 


86.8 


H»!]6 


1 55. 95 


5.61 


5.58 


23 


0.5 


93.8 



(*) 2 fls-frtt2 : 3, Z-*?T*\>**S-2-***''? xl '*'* 
(*), ik&MS : 1 -T* b**' - 2 - - 3 -. (3, 4 

(*) 4 BF 3 -Et 2 0-H7 j/ft:*^*^^^^^-^^^* 

ftl^^y (1.28g, 6.7mmol) &A*K :*l|:H7 yft*!^*^* 
^.^-^Hfl: (0.017g, 0.12mmol) Sr»^Ufc„ r*>a<&4fe 

ft^8~12°C-e, 1, 2-^W/i?t^^yfV (3.27 
g, 26.8mmol) & 60# ^ W X * T U » * U , * , HT* : 100fC 
*%tf>3, 3-S>7th*^-2-^^^"^^ (1.05g, 6.1m 
mol) hi, 2 - * rvisi?****''**'** (0.75g, 6. lmmol) t 

om&mz, i5#*wc«Ta#ufc. fc&ftfca-e-fcfcrtas- 

10°C-e30^«^b, :tlC6N-Ii (10ml) *5j:t>'^^PP^ 
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^ (10ml) * hKSO^mmWVtCo # fetbfcJS-fr*** 

£ s l-r-feh^rv--2-p«^/^-3 - (3, A-jt^-lslsSs** 
40 g l , 2 - y f i/y^t^rv-<yf V^^ttltVvfto 

T /I' ^ ^ # * # IS ^ 't' *^ 25il©3yP77^afc, H % 
-ffc^*^ (0. 10 g, 0.5mmol) %Atltc 0 - ft ft » 4 ~ 5 °C „ 
ft : 91.7S1 %<D3, 3-v?r^ h^r">-2-^f^^P^V ( 
0.94g, 5.0mmol) ; l:?^T^'n U#CV N 1? 1 , 2 - * * * V 

^^ifV (6.11g, 50.0mmol) &?iTm^bfc 0 tfpHfcH^I^ 
%^23°C(C#?aU, 18NF^a#U^o »&*bfc££Jt?*fc^* -^-^ 
20g?r*PX-> £ ft F^^^Cilt, fefttt 

3, ^-2-^ A- - 3- (3, vv^t^f^7x-;v) 7° 

n ^ is (D JR ^ fi£9. 8% T? £> o 0 

T/i^^^ia^fc&v^ , 20°ct?, 20ml© y ? * = fc, 1 

2 - ^ ^ w V^^-^i^^^-^V (6.83g, 56.0mmol) bMfcM&l 
(152mg, 1.12mmol) i: Aft, £ ft : 100«*% 

©3, 3 - isT± h ^ V- 2 - ^ ^-/^"7°n ✓O' (0.96g > 5. 60mmol 
) SrjS^bfeo r O*i-a^£f*li&23 0 CT* 3 l#|B*#Lfc«, # b ft 
feRJES^fcT-fe h= h P /t' (85ml) £iS<£L, ^©I^I^illt 
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^ofc 0 *<D*S*, l-T-fch*V-2-**A'-3- (3, 4- 



(72mg, 0.20mmol) Aft, £ ftfc^* : 100« 

4%<£>3, 3 - '^T-fe h ^r->- 2 - * (0.38g, 2.0m 

moi) *m&vtc 0 r <Dm&mzft&22°cx* emmnw^fr®, « 

o ^ott^Klitttf. l-Tth^rv/-2-^f;V-3- (3, 4 
-^fvyi?**'>7x=^) ^p-<^COlK^^84.0%T*feofc 0 

^jt^g 9 -11 

{It, tffltSl, 2 - ^ ^ 3, 3-v^T 
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(mmol) (01 


(mmol) ( * )2 


(mmol) 


Km 

(°C) 


Bern 

(h) 


(o /o )(*)3 


mmm9 


55.97 


5.95 


0. 54 


23 


6 


82.1 




55.88 


5.58 


2.81 


23 


1 


90.0 


mmmn 


27.96 


5.62 


1.16 


23 


2 


81.9 



[&](*>! it^mi : 1> 2 UVi?**^^^^!/ 

(*) 2 ik&%0 2 : 3, h^r^-2-^f;l'/p^>' 
(*) 3 <fb£%3 : 1 - T± h **S~ 2 - * *?-?V- 3 - (3, 4 
- =f- 1/ V ^- ^ 7 3i ~ ;V) -f v s<v 



9. 6H*% <£> 3 , 3 - i?T± b *S- 2 - * ^-fr~f * ^ V (19. 22 g 
„ lOOmmol) S.tFT — y— ^ (108. 14 g, 1. Omol) ^Afrfco 
fc|*)?&24 0 CT?H:7 y ft;* >7 fjtS^^Vl'^ — (1.42g, 10mm 

oi) &2#a»rtT»^L, r©a^*«rrta24-25 , c-eii*M«# 

SJfcJ&Tm, # e>ttfeSJ5S*S:20«l©7kT? 2 H7K?5fe 
H 20ml <0 7k T?i5fci£ Ife. 4^*H:J: 9#fetbfeWaiiB 
Sr^jE^^ (20mmHg, 55~57°C) H?£ & JJ 7J /t' i7 x* ^ h ^ 

77^ (JgttflME : ^f-^/M^^ = 10/ 1 ) ltt»*U 
, lfeI*iltito©l-7th^i/-2-^f^-3- (4- 

O!R4te20. 58 g X'footc 
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,6lf %©3, 3 - i?T± h * >- 2 - * *S-)V~f p ^ V (1.92g. 
lOmmol) , F'P^/yi;^f;l/x-T^ (13. 82 g , lOOmmol 

) i: SrAtbfeo- ^ tbic ^fi54°C-CH7 7'(U , )i^-7/^fr ( 
0.14g, lmmol) 1 ^^(jtl^U, ft *t53~ 54°C T* 1 R# M Sl# 

ftfcW»JiS:«EE£« (20mmHg, 55~57°C) U »*fcS/P#^ 
*P-*h^?:7>f- <«m«lft : ^^rf-^/^m^^^ = 10/ / 1 ) 

3 - (2, 5-5?n^V7 7°p (Ifc3&77.4%, 

1.94g) %ntc 0 

l-T±h^c^-2-^ : f-/^~S - (2, S-^^h^rv^^ 7 ^ — 

X H NMR (300MHz, CDC1 3 ) 5 :1.63 (3H, d, J=1.5Hz), 2.13 (3H, 
s), 3.26 (2H, sj, 3.75 (3H, s), 3.77 (3H, s), 6.70-6.74 (2 
H, m), 6.78 (1H, d, J=9.6Hz), 6.99 (1H, q, J=1.5Hz). 

13 C NMR (75.5MHz, CDC1 3 ) 6:13.75, 20.76, 33.73, 55.66, 56 
.06, 111.57, 120.58, 128.67, 131.58, 151.98, 153.55, 168.17. 

HRMS(EI)(M+) C 14 H 1 8 0 4 t bTOfMMt : 250.1205, ai£«:250 
. 1198 

T;V3lstfxnm%*. 25il*a©3yq77^3K, ^"*89.6 
JC*%<^3, 3-i?rth^?/-2-^f/l'7 , B^y (1.92g, 10 
ramol) , Kp^/V^^^/H-T^ (13. 82 g , lOOmmol) 

t SrAHfc 0 ftS54tt'H7 5'ft*'?*x-T;l'i# (0. 

14g, lmmol) & lftfrttXm&V. ft tU53~ 54°C T* 1 B# HQ b 
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• # 

16 g (IR*86.0%) T'foo7c 0 
g|jfcfl!ll5 

T^rf lOOml^&O 4 y P 7 7 * =* fc, 1. 2 

-S?* h^^^Vif V (69. 2gs 500mmol) , ^* : 89. 6«^%^ 
3> 3_ 7- "fe h 3f — 2— ^ f ;k7°n^y (9. 61 g . 5Gmmol) ft 
Aft, r ttfc(^^24~25°C^T^^ffi^ (1.36g, lOmmol) ft?l£- 

Ufc 0 r ©$B£-|£ftrtifi25~26'C-Cl. 5l#W!Jfc# £-£7c#, 
^fP^^7K50mlT*K^^^ 3 HI^#Ufc 0 *«J| ft # $1 L T ^ffi^ 
« (8~10mmHg, 80~84°C) lfaS?r^y*^^^ 

^77^ - (?£ffi« : ^^f-V/@^fife^^^ = 10/ 1 ) fcT** 

3> 4 _i>^ b^i/^^^/v) t'p^V (1R*95. 1%> iRftll.9g 
) ft#fo 0 

r/^v^^gi^t, 25il|f«0 3yn7 7^3|i:, l. 2- 
h^^^Vi?^ (13.82g, lOOmmol) „ ^4:92.0«*%^3 
2— *?-)V~7v<\/ (1.87g. lOmmol) ft A 
ft, - tti-^^18~19°CicT = 7 i/fls* (0.142 
g, lmmol) ftAPx.fc 0 #kft/UI£*MftF«22~23 0 C-e 2 ft Rift 
S^^Tbrtm, SiS^ft«5I^^^ ^77^1: 

- 3 - ( 3 , 4 - I? * h * 9 s 7 * =■ AO 7" n -O' O JJX ^ « 94. 4% ( 
JRfi2.36g) tfeofc, 
felft^l 3 
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*V (1.18g, 6.2mmol) SrA^ £ fl K H 7 s> flS * £ £ ^ - f ^ 
(0.016g, O.llmmol) £ tt fc. , ft U 8 ~ 12°C T? 1 

, ^^yfV (3.40g. 24.6mmol) Sr30^^rtT«5T 

$ M-^fi : 100jC*%© 3 , 3 - S?T-fe h 3r 5/ - 2 - ^ ^•/U 
^n-O- (0.96g , 5.6mmol) £ 1 , 2 - v 5 ^ h ^ V ■£ V (0.7 
7Ss 5.6mmol) * 5 ^ T IB T U . # £> £ 

8 ~10°CT«60#ifl#l^ ^li!6S^Oll (10ml) *3 <fc t>' v> 
^pn^-^y (10ml) ^r*Px.T30^iS#L/c o # h tl ItRj&m * <D 

i£7jcT**fe#U, Na 2 S0 4 3&&Lfco btifc£i)fcWi&m$i&, Mm* 

v^£ft##r«r fro @^©l-7tb^y-2-^ ^-7^- 

3- (3, h^V7x=;v) ^ p ^r±iR*12. o% (JRfi 

0. 18g) T*foofc 0 

T JV dt 1/ if * # H cf 1 > 100ml^)3yP77^3|^ >f jy x 7^ tf 

h) (1.86g, 3mmol) £A;ft, rftfcl, 1, 2 - t< ^ 1/ V ^ 3f 
^^^■gi^ (61.38g, 502.6mmol) &m&Vlt 0 ZOm&t&fcfaU 
38~40°CT, i£M : 89. 2fe*%© 3 , 3-v J Ti?S^v'-2-^^- 
(19.30g, lOO.Ommol) & 30# if x U & V % 
F*3ifi40~41 o CT* 3 ftlfflatttUfc. # b tiltBLJ&te&tiZ &16ml 

5/r;Hf!>Aby77'-Mr!iIi!Xtfco tK«S«©*«J1 S:li5 3itt#: 
^Pvf^77^X^ilft^6, l-T-feh^V-2-^^ 
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; v-2>- (3, V > /^t^rv'7x-;l/) v V (D IR* H: 

19.57g (IR^83.6%) "C&ofc. 

gl3fcffJ18 

25ml©3yP7 7^3H:> ^*:89.2|C 
i%©3, 3 - i^T-fe h >- 2 - ^ ^Jl»y v (3.44g, 17.8 

mmol) *5«fctfl, I/yi?t^v"<y^y (12. 2g, 100.0m 

mol) & Afrit o zfrfc, ftU39 0 cx = -SM.fc4 y <T)vy? >7 a • 67k 

ft 4fe (0. 23g, 0.6mmol) SrSP*., # tt R ft £ 1*1 ifi39~4 

o°ct* 3 0#r H im#ufc o nbfrfczimmzT*z b ~ b y ^-t?#ir l 

-2-^^-/1^-3- (3, l/y^t^r^7x^^) 7° * ^ 

V<Di|X*te3.89g (JR^93.1%) T*&ofc 0 

^jfeffi]19 

T A- =f V # X # ffl n t£ , 25ml C3^P7773}^ -gft : 89. 2© 
t%©3, 3-^7th^rV-2-^f/l'yp^y (3.86g, 20.0 
mmol) feiO^l, UV^t^V^Vf V (12. 212 g, 100. 

Ommol) SrAit. rtKcrt^38°CT'-f s/f;V^!> A h ]J 77 - h ( 
^^^!jl7(DtHli|Xp n n : 0. 37 g , 0.6mmol) # £> tt fc R ?I 

-£*^£rl*m39~40 o CT? 3 0#r^^# UfCo #b*l/fcS/&ft£T1z h ~ 

-T^h=3rv'-2-7 { ^7^-3 - (3, 4-^^-V^v ; ^-^v'7 ; c 

7 p i3^VOlR*tt3.64g (4X^77.7%) T*feofc 0 
^JL20 



i%©3, 3 - v^Tir b */ - 2 - ^7V7° n ^ V (3.86g, 20.0 
mmol) 2-^f l/y^t^r^^yify (12. 21 g , 100.0 

mmol) &Afr, Zfrfc, ft^38°CX^ b V -7 =7- b (0.25g, 0.6m 



25ml©3 7n7 7^3fc^ *^4:89.2St 



25 



WO 2004/054997 PCT/JP2003/016277 

Jf?7 A -tSitfe ^5, l-T'feh= a rv/-2-^^;V-3- 
(3, 4-^l/Vi?* i fi'7a=^) 7" n V<DJRfi^4.10g ( 
iR^87.6%) T'feofCo 
*ffifl!l21 

T^^Vtf^H&'K 25nl03yP77^3fcs ^*:89.2ff 
fi%©3, 3 -i?T± h^r^- 2 - ^f/l/^n^y (3.86g, 20.0 
uol) fcJitfl. 2-^VVi?**^^V (12.21g, 100.0 
mmol) ^Atl, - *U£l>9ifi38'C'T?lzgi&flS$g (0.16g, 0. 6mmol) £ 

#^HfcH^^^rT-feb^b y /i^afr^L p h ^ 9 7 

>f-ia!)ttlfei::5, 1 -T-fe h 2 3 - ( 

3, uy^t^fV7x^/l') 7 p p^<^cOi|X*} , i4.15g (l& 

§^88. 5%) -C?feofc 0 
3lifcffi]22 

TA-^^T? IS 25nl©3yn7.7^=«^ ^*:89.2« 

ft%©3, 3 - V s T"fe h =¥■ V- 2 - * *5-?V? p ^< V (3. 86g, 20.0 
mmol) fcitfl. (12.21g, 100.0 

mmol) £A*b> rtli^S38°Ctt!J^Ahy77-b (0. 36 g , 
0.6mmol) &M&Vtc 0 % h fl It R JtS a & « * , f*m39~40°C 3 

^7^77^T'£Ilfci:r5, i-T-kh**s-2-*7 
7V _ 3 _ ( 3> 4 - ^ ^ v ^>?^^r 5^7 * ^ n JR ft f* 

3. 64 g (»R^77.7%) T* fc o 7c . 

T /V ^ # * 3£ IB *t + * 25ml«3 , 7 0 77^^(-> ^*:89.2JC 
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#%<D3, 3 - ^T-fe b * V- 2 - * 13 -y (3.86g, 20.0 

mmol) *5*tM, (12.21g, 100.0 

mmol) &A*b, ^tticrt^38 0 Ct?v?^7°n h !J 77- h (0. 

37g, 0.6mmol) £#P;ifc 0 ft & ixfeS^a-fr* * ft *&39~40°C T* 

^^, ;w _3_ ( 3> vy^t^r^7x^/V) ;/ * y © JR 

4te3.26g (JRJ^69.6%) T* fe o fc. „ 

T/l^Vtf ^H^f, 25ml<£> 3*;P77^3t, ^* = 89. 2|C 
*%<D3, 3 - i^Tir h * */- 2 - f-jvrfxi s<> (3.86g, 20.0 
mmol) l&ZTfil. + (12. 21 g , 100.0 

mmol) fcAfrb, £*bKl* rtia38°CT^/V5 7AMJ77-h (0.37 
g, 0.6mmol) *r»£Ufc 0 # & ft It SJ^tft^ * * ft ^39~40°C t? 

^^_ 3 _ ( 3> 4-^^V>'^^ :3 r^7^-^) ^p^^®^* 

«:3.56g (JR^76.1%) T*feofc 0 

gAM25 

T/U=f j/#*3Stffl&f , 25il©37P77^3|!:, ^4 :89.2ft 
*%<D3, 3 - S^T-fe h =3fV- 2 - ^A^* (3.86g, 20.0 

mmol) *3£tfl, (12.21g, 100.0 

mmol) £Aft> mf^^38°CtVl'ff7AMJ77-b (0. 37 g 
, 0.6mmol) £?.i£-Ufc 0 # h fl It R JE&ft * « * ft & 39~40°C tS 3 

^•7h^77^T^ibfe^5, 1-Tt 

/1/-3- (3, VV^t^V7x = /U) /p^yiDlKf ft 
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3.91g (JR^83.5%) X'h^>tc 0 

TiVdt y#X£ffift*, 25il03^P77^='t> ^:&:89.2fC 
f%©3, 3 - h V- 2 - ^ n *<l, (3.86g, 20.0 

mmol) 2- *^U>i?**i"<>^ V (12.21g, 100.0 

uol) &Aft, r*tfc. rtffl38TC*(?y y <7 A h y 77- h (0.370 
g, 0.6mmol) #^^^S^m^^^rt^39~40 o C^ 

}33.89g (J&*f&82. 9%) T?feo7c 0 
H3&M27 

T/W^^^^^HM^, 25nl0 3yn7 7^3fc, ^ft:89.2JC 
|%©3, 3— v?Tir b^v , -2-^f/>7 , P / ^y (3. 86 g , 20. 0 
mmol) *3±tfl, 2-^f^^t^v-<^V (12. 21 g , 100.0 
mmol) &Atl, rtll^t38°Ct^/k^7^hy 77-h (0. 37 g 
, 0.6mmol) ift^Ufc. # b ft fc R « » * * ft * 39~ 40°C T? 3 

^ h^77^- T* £'* L £ r 5 , l-Tirh^^-2-^^ 
^_ 3 _ ( 3> l/^^t^'>7x=/V) 
3. 77 g (JR^80. 5%) T*&ofc 0 

T fr=?l/jf X^m^* , 25nl©3S/P77^3fc, : 89. 2ff 

f%©3, 3 - $?T-fe h 2 - ^ ^iVfxi (3.86g, 20.0 

mmol) *3£tfT~y-/V (10.82g, 100. Ommol) SrAtt, r. fUH ft 
i^38 0 Ctf^ b y 7 7 — h (0.22g, 0.6mmol) &%&\*1t 0 # ft 
?c£J&?l^£t*m39~40°C-e 3 RSRSgi^ bfc„ # ?>ftfcEJ£8cS: 
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r 6 , l-7t h^^-2-^f^-3 - (4-^^rV7s= ^ 
) ^n^^(DlR*(44.09g (JRs|S92.7%) T^ofc. 

T/P^V^f ^^S^^, 25tl©3yn77^3fc, ^4:89. 2 JC 
i%©3, 3-v ? r-feh^r^-2-^^-^7 p n^^ (3.86g, 20.0 
mmol) & J;tKT-y— 7V (11. Og, 101. 8mmol) £A*K r *t M , 
^£38°CT^ M) 77" b (0.37g, 0. 6mmol) £r ?1 

-t^tlfc^5, 1 -T-fe h V- 2 - * ^-)V- 3 - (4-^ 
V * *s 7 ^ =. ;v) ^u^y<^JRftfi4.15g (JR*$94. 2%) T» o It 

T /l>=f>"^m%T , 24°CTT% 25ml© 3 o P 7 7 X n }U , 2- 
a:^lx^^^-^r^^^^ V (^S : 97fC4%, 7. 04 g , 51. 7mmol) 
£3, 3 -*?T± h 2 ^tV? v^is : 89.2fC*% 

, 0.97g, 5.0mmol) ©I#Wfc=7 WW ^^-T^ft (7 
lmg, 0.5mmol) & *P X. tc 0 1*1 ^24°C T* 2 H# K U ^ , ^jSi^iC 
&&^<?~>V (50mL) Srj&P*., # btufc^^ii &7k (50mL) T* 2 

Sr'>!)*7*^*7A^nv h^7 7>f-fc#L, W^f^/n • 
^^f-V= 1/5 (v/v) K £ 9 1 - 7t h v-- 2 - * ^ )V - 3 
- (3, 4 -^^^^v^^rix:?- 7" n <O-0. 97 g £$3^^ 
£UT#fc 0 ^-||J|X^^78.2%t^o7c 0 

l-T-feh= 3 ri/-2-^^"^-3 - (3, 4-^^V^v?^-dr^ 
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1 H-NMR (300MHz, CDC1 3 ) 8:1.59 (3H, d, J=1.5Hz), 2.14 (3H, 
s), 3.15 (2H, s), 4.23 (4H, s), 6.64 (1H, dd, J=8.1Hz, J=2. 
OHZ), 6.69 (1H, d, J=2.0Hz), 6.77 (1H, d, J=8.1Hz), 7.02 (1H 
, q, J=1.5Hz). 

HRMS(EI) (M+) C 14 H 1 6 0 4 h L T O If If fil : 248.1049, MfciM : 24 
8.1051 

mm±omm *sm& 

* mftt tt^iflft i -r-fe h 3 - 7°^^ 

. £fc*3£9!2f*fe{<:£ «5 #£>;ft5 1 -Tir h 3 - 
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I * © I K 



1 . ( I ) : 




H || 

H C— O — C — C H 3 
II 



TV^Tt>£<, AS, TIB^: (H) (IE) ; 



, v ^/i^£^U, mH:0XIU~4©ll^l> n 1 ~ 5 Oi 
m^r^b. kftlXtt20||?:it) 



o 




(R 4 0)m 
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TtB-tt5£ (W) RtF (V) 



(OR 3 )n 




(IV) 



(OR 4 )m 



Rt5 



QzS H2)k 



(V) 



[{It, _hfE5£ (W) (V).Kl*5V>T, R 3 St5R\ tttfKln 

fc*D*3*b« ipo^vtfv^'&^A^aWtH/tlJli:, TIB- 
(VI) : 



R 1 ,R 2 
5* 



H C=C 
I 

H C-O-C-CHj 
II 

o 

0-C-CH3 



(VI) 



T 

o 



tmu, ±B5t (VI) fcfcV^, R l X^R*ltr1B©2:l8iJ) 
ja^^5T/V^-!)Tyv ; 7tf-M^i^> (a) ^ 
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fflfjfc©«Hft 13CfcR*© 1 -T* 

3. HIT IB -#5* (V) fcJ: yfls-fr**, 1, 2 

4. fffllB-«5S; (VI) fci5«SiiST^=!)7*^^T*f- 
h *S , 3, 3-^T-feh^r^-2-^^^^^^^. 3, 3 - T 
-i? h ^>>^n^ V, 3, S-^rth^rv^-l-^f^^P^^^ 
3j 3 _>^7t h^^ - 2 - ^^/I^p^^/. S, 3 — v^Tirh^ 

1 - ^/l^ia^V&tf 3 , 3-^7th^v'-l-^f^- 

ib**© i -r-fe h 3 -. (mmy^-^) 

7*^5?T-fe7-- £ ^A'Jfc : 1-50: lftffl^S^ 

|»#©lfiH» 1 i-r-feb^r^-3 - (It7x^;v) 

6. ttr«tt«0>ftJB*#* iiar/v^r^yfy^rtf-M^ 
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il^;Hi^t> 0.005— 1 ^;VT«& 5 > ft* <0 tSfflB 1 M fclBift 

7. flJiBM$££ LtfflV^^S^f y^ft*^*^^* (a) # 

^l)if h7t 7 H75/IU7 ^BfcBfcflStt* H7 y 

-fb* *3t-7K?n<8K Rt;=7yft*5'3f{n - 7* ? - T ^ 

tffts* if ^^fSffl^ i *miB«o i -r-fe h * > 

-3- (§& 7 ^ ^yu) 7 xx s<z/ik&m<VW&-%feo 

8. tffiEM^ t lt^vn b^tsn^Tc^o h y 7 7- hfc&to ( 

b) ffi h V 77- HXtffi b !> 79- lf*<^ 
ttffl^l *K:iB«tO 1 -T* b^->- 3 - («&7:n~/iO 7*^ 

9. ftJiBMI& b UT^Vn e>tb512^7C^O/^^ y l/fc&yo (c) 
7>7ftll&, *£<fe;l£«. 3<7teM&\ 7yft^ 

Ift*K5?A, *ft*K^A, 37ft*K^A, 7y 

i m^mmo 1 - r* h =^^- 3 - (m& 7 t 1 *^ 

10. ItjfBM^ t Ittffl § tt§^^t>^-?#-^58^0?66~71O9 

y^y-f K7ci©MJ7 7-^o ! ^P7 i yf^^ (d) a*, 

-fe y 7 ^ v^^/pJ/^, 7^, =c;V\?V 7U 7^, 

y X ^ 7 A , Rtf/Vff ^©MI7 7-K 7y>fb%, 

! _ T ^ car ^ - 3 - (fl7x^;V) 7° * ^ VflS-frtel <DMfeJ5& 

11. twiBKJS*, WB-«a; (iv) , (v) xtf (vi) <&fc*j» 
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T??rfc>*t5* 1 1 - 7 1 h ^f'V - 3 - (« 

12. ffjfS5£ ( I ) ©te^tf 

Tie-^ (w) : 

R 1 ^~ R2 

B— C — C CVE) 
H || 

H C-O-C-CH3 
II 



, B tt, TfB5£ (W) St5 (K) ; 
OR 3 



fc£^£;ftSl x^;H^ feSWTtb/t ll^H, 5£ 

(W) Xt>' (K) R 3 , R 4 It; k ttfl&IB© £ & D 

13. fflfSB — $5*; (I) ©ft; T135£ (X) (XI) 5£ : 



o 
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(X) 



(XI) 



ia!5i^51-7tf^v'-3 - (3, 4 - C 1 ~C 2 Tz^^r 
^-JV) /^y)5^Ilfix5, If ^tSffllg 1 ^ 
<D 1 - T-fe b * >~ 3 - (g^^rc— /^) ^n^V-flS^^KORjt^ 

14. ftftlBS*; (X) Xf* (XI) ic*3V^-C, R 1 35StK*DR^FS:*U, 
R 2 ^ ?-/i,2£ f»#(D*SHfB123Cfc:|BJ|ft<0 1 -Tir h * 
-3 - dt&^^yi/) ^t»^<vfl2^^«>K5&*"ife. 

15. f&SB-#5*; (I) ©fls-frtt*. 1 -T-fc h 2 - * ^/P 

-3 - (3, vy^^^fv?!^^) /p^y, i - r -fe 

h^rv--2-^^7V-3 - (3, 4-^^l^^v ? ^-^v / 7^ — AO 
7" n s< y s l-Tirh^r^-2-^^yv-3 - ( 4 - ^ ^^>7x 

l - T± h ^rv-- 2 - * ^A-- 3 - (2, 5 - 
^ h^^7x-;U) 7°T3^V, & 1 - T ir b =*r - 2 - * ^ A- - 
3- (3, 4 - * h * *S7 a ~A0 ^ff'O'^&aitftT/S, ft* 

(Dmmm 1 gtmia*® 1 -r * h s - (mmy =■ ~ao 
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